Genetic analysis of human Orc2 reveals specific domains that are required in vivo for assembly and nuclear localization of the origin recognition complex.
Eukaryotic DNA replication begins with the binding of a six subunit origin recognition complex (ORC) to DNA. To study the assembly and function of mammalian ORC proteins in their native environment, HeLa cells were constructed that constitutively expressed an epitope-tagged, recombinant human Orc2 subunit that had been genetically altered. Analysis of these cell lines revealed that Orc2 contains a single ORC assembly domain that is required in vivo for interaction with all other ORC subunits, as well as two nuclear localization signals (NLSs) that are required for ORC accumulation in the nucleus. The recombinant Orc2 existed in the nucleus either as an ORC-(2-5) or ORC-(1-5) complex; no other combinations of ORC subunits were detected. Moreover, only ORC-(1-5) was bound to the chromatin fraction, suggesting that Orc1 is required in vivo to load ORC-(2-5) onto chromatin. Surprisingly, recombinant Orc2 suppressed expression of endogenous Orc2, revealing that mammalian cells limit the intracellular level of Orc2, and thereby limit the amount of ORC-(2-5) in the nucleus. Because this suppression required only the ORC assembly and NLS domains, these domains appear to constitute the functional domain of Orc2.